L ike many disadvantaged communities, the Lower West Side neighborhood of Buffalo, New York, suffers from high rates of asthma. The housing stock is old, and many residents are exposed to triggers (specifically cockroaches, mold, and tobacco smoke) that are known to increase asthma morbidity. 1 Moreover, the community is adjacent to a major highway and it is the U.S. terminus of a high-volume international border crossing where trucks often experience lengthy delays, resulting in elevated levels
found that 14% of Puerto Ricans 12 years and older and 21% of Puerto Ricans under age 12 had asthma. 3 Puerto Ricans have been found to have higher rates of asthma than other Hispanic subgroups. 4 In response to the high asthma burden, particularly among Puerto Ricans, and growing concern about the impact of air pollution in the neighborhood, a partnership of university researchers and community activists formed and secured funding from the National Institute of Environmental Health Sciences (NIEHS) to create the West Side Community Asthma Project (WSCAP) in 2001. Although the WSCAP was accessible to the entire Lower West Side of Buffalo, its target population was the Puerto Rican residents living within this community. WSCAP's overall goal was to enhance the community's ability to participate in asthma research and prevention/management activities. This paper describes the training and educational approaches to building research capacity that were used in this community and identifies barriers and strategies for overcoming them.
concEptuAl FrAmEworK
Asthma is a chronic disease with important environmental and lifestyle components. Successful management depends on engagement of patients and their families/ households. As suggested by the higher asthma prevalence among Puerto Ricans in Buffalo's Lower West Side, it is likely that cultural factors also play a role. The organizers of the WSCAP decided, therefore, that engaging the community in the design and implementation of asthma interventions could improve the probability of success. Specifically, they adopted an approach based on the NIEHS model, which states that CBPR "(1) promotes active collaboration and participation of every stage of research, (2) fosters co-learning, (3) ensures projects are communitydriven, (4) disseminates results in useful terms, (5) ensures research and intervention strategies that are culturally appropriate, and (6) defines community as a unit instead of identity." 5 Community research capacity represents the skills and knowledge individuals within the community have that enable them to participate in research activities. Building community research capacity through training and education ensures that co-learning is occurring. Understanding and adapting research methodologies to meet community needs develops trust between researchers and the community to facilitate research by translating the research paradigm into language that is meaningful to the community.
For example, learning about misperceptions of disease, alternative methods for treating disease, and appropriate dissemination of information are important in the translation of research. Zayas and colleagues highlighted that lay definitions of disease do not always match the biomedical model that drives treatment. 6 Understanding these differences may lead to more meaningful interventions that improve health outcomes.
Examples of building research capacity are documented in the literature. In Roxbury, Massachusetts, youth were trained to educate the community on the relationship between air pollution and health, empowering them as leaders. 7 The Community Action Against Asthma program trained outreach workers as "Community Environmental Specialists" to conduct household assessments and personal monitoring of exposure. 8 In Brooklyn, New York, community health educators were trained to conduct interviews and facilitate focus groups. 9 Adams and colleagues described the importance of co-learning through building research capacity to ultimately empower the community to initiate and participate in future research agendas. 10 In the WSCAP, the framework for action was similar to the "Pathways to Health Model," recently described by Wallerstein, 11 in which community-based participatory research acts through training and education to improve employment opportunities, income, and the potential for advocacy or policy changes. These empowerment and community capacity outcomes in turn drive positive health outcomes. 11 Specifically, Wallerstein's model states that "empowering strategies" create "empowerment and capacity outcomes." These outcomes, in turn, have a direct impact on "health outcomes" and "developed effectiveness." All of this occurs within the context of 'global, national, and local contexts" in addition to "political, human rights, economic, socio-cultural, racial, and environmental contexts." Figure 1 shows how this model was adapted to address the WSCAP. Building Community Research Capacity
The training and educational opportunities were empowerment strategies that led to empowerment and capacity outcomes such as skill development and increased confidence. The community member became a university partner and was recognized as the local expert. These outcomes lead to improved health outcomes through community participation in the registry, survey, and focus groups. Personal wellness can also be expected from improved capacity. An informal plan to educate the community involved attendance at national meetings, human subjects tutorial training, and training on research methods and research ethics.
Training and education were needed on several levels in the community. Basic education was needed to improve understanding of what asthma is and how it is managed. As part of the participatory process, community members were engaged in the development and implementation of research design. Educational sessions and training helped to dispel the mistrust that existed between the community and the university through an understanding and appreciation of the processes. For example, methods training received by community members allowed the processes to be described in a more understandable way. Also, sessions led by nurses to teach how to use medications properly was essential because the community felt that the university was giving something back to them. In addition, training allowed the community to give insightful comments to benefit the research.
Educational opportunities were presented in schools, nursing homes, and other local venues to provide information on what asthma was, how to use inhalers properly, how to understand the medication that was given, and how to develop strategies to best manage asthma. Stakeholder meetings incorporated general education and training ele- ments, including how to interpret the local data that were available. Newsletters, available in English and Spanish, were distributed throughout the community. These newsletters included information on asthma-related events occurring in the community, asthma resources, and updates on legislation related to asthma (e.g., inhaler availability in schools).
Educational opportunities were targeted to diverse groups such as seniors, grade school children, and teens, as well as to the general public. A translator was available at all events.
More focused training and education was provided to address the project-specific research needs. These training sessions were adapted to the level of learner and were specific to a given project. Both didactic and experiential learning strategies were incorporated to provide the most beneficial training to the learners.
implementation
A bilingual and bicultural community member was hired as project coordinator to facilitate the participatory process. In many cases, the coordinator provided the education or arranged for experts such as nurses to speak with various groups.
Community members were recruited to participate in the data collection process. Experience with asthma, rather than preexisting skills, drove participation. The background and experience of the participants were diverse. For example, the coordinator had a Master's in Social Work; she also had asthma herself and had children with asthma. Another interviewer worked in a social service occupation within the community and also had grandchildren with asthma, one of whom died as a result of an exacerbation. Similarly, one of the interviewers ran an in-home day care and was also a foster parent. Many of the children she cared for had asthma.
Evaluation
Process evaluation was used to categorize training activities based on audience, formality of training, individual offering the training, and activities involved. Categories 
Networking
Attendance at national conferences (n = 6) 13
Attendance at local conferences (n = 1) 1
Methods training Human subjects education 11
Qualitative research 2
Focus group facilitator training 1
Interviewing techniques 6
Train the trainer initiatives 1
Exposure to various skills and expertise 11
On-the-job experience IRB requirements 11
Developing, administering surveys 6/6 (100%) Number of students that provided training 9
Number of manuscripts published that involved community residents 2
Number of formal presentations given by community residents 2
Number of committees involving community residents 6
Number of community residents enrolled in an asthma registry 719
Number of community residents that participated in three focus groups 36/719 (5%)
Number of community residents that participated in an asthma survey 204 (28.4%)
represented the various approaches that were used to address training needs within the community. Logistic and planning limitations, and barriers to current approaches were identified and strategies were offered to improve the training and education component of this community-based research program.
rEsults
Education and training outcomes
The process evaluation identified four categories of training activities: networking, methods training, on-the job training, and community education. Networking was defined as scheduled local and national opportunities that the community members attended to share their work and learn from others. Methods training was training received in a standardized format led by an expert team member and adapted to meet the specific needs of the team. These opportunities were presented according to need. Human subjects training was also included. On-the job training was defined as the opportunity to apply classroom learning in the field. These are actual hands-on experiences to practice the skills that were taught in a more didactic manner.
Community education was defined as opportunities open to
the community that were educational in nature and built a knowledge base but did not necessarily result in skill building. This was often general knowledge that was presented to large groups. Opportunities presented here reflect a continuum of training offered to the community. Table 1 summarizes the number of community participants in various educational and training opportunities. Table 2 Exposure to computer software and hardware was also provided.
WSCAP examined previously collected data (The Lower
West Side Health Needs Assessment data 3 and the Buffalo Asthma Study 1, 6 ) within the community to raise awareness of the work that was already done and to identify gaps. For example, the community identified a need for school-based programs to address the asthma problem among youth.
Eleven individuals from the community completed the National Institutes of Health's training for human subjects and have received certification.
On-the-Job Training. Data collectors (n = 6), hired from the community, contributed to the design and implementation of an asthma survey. They critically evaluated proposed protocols and suggested ways to better sample, raise response rates, and make projects more acceptable to the community.
This research was conducted with scientific integrity while developing translational strategies. For example, there was high turnover in address and phone numbers in the registry.
The interviewers organized families by street, starting with the families they knew. This strategy allowed for effective follow-up and assisted in finding other families. As new families were enrolled in the registry, they were immediately invited to participate in the survey. One hundred percent of the individuals who received methods training also received on-the-job experience.
The coordinator was involved in the preparation of manuscripts, grants, and presentations. One manuscript was published 13 and one is currently in press. 12 She also played an active role in the preparation of this manuscript and is included as a co-author. Two community members participated in analysis of focus group transcripts that served as the basis for the manuscript in press. 12 Several grants were submitted and progress reports prepared for currently funded initiatives. Posters were prepared and presented at local and national forums. As community residents became involved in the process and were trained in various methodologies, they were better able to inform the research process to become integrated and accepted in the community. This built confidence in themselves and in the research process. The research team also began to better appreciate the value added by community input.
strategies for improvement
There is a need to develop measures to evaluate education and training within the community to substantiate the impact community-based research programs have on building research capacity in the community. Process, formative, impact, and outcome evaluation will be incorporated into all training and educational sessions as part of program planning. Community members that participate in providing education or research activities will receive more comprehensive evaluation training and be provided with the tools to conduct a strategic evaluation plan.
Specifically, in future training and education efforts we will develop an evaluation tool specific to each training/ educational event that is directly linked with the learning objectives for the event. In addition, baseline information will be collected to assess empowerment and health management skills. A one-page evaluation tool will be developed that can be used across events to determine the impact of the training or educational event on building community research capacity. Follow-up will be conducted among those who participated in data collection to identify whether they continue to be actively using the skills they received. Changes in empowerment will be assessed. In accordance with Wallerstein's model, 11 changes in health management skills will also be assessed to identify the impact that education and training have on health outcomes.
summArY
The WSCAP was able to provide research training and education to the community, meeting our initial expectations. Based on our application of elements of Wallerstein's model, 11 we would expect this to translate into skill building that would, in turn, have an impact on health outcomes, advocacy, and policy. Because of the lack of a complete outcomes evaluation, however, it cannot be formally demon- Evaluation of all components of the community-based process is critical to defining the impact that CBPR has on the community and the co-learning that is part of the process. Developing evaluation protocols and measures to quantify research capacity, educational impacts, and satisfaction with the CBPR process is necessary to moving the methodology forward.
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